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ABSTRACT* 

Sixty students iri^ 10 classrooms in 5 high schools 
were extensively observed over a 10-week period during the fall 
semester of 1982. Based on pre- and posttests to measure achieyement 
gain on algebraic objectives and change in attitude, the study 
investigated the relationships between student achievement and 
variables of student behavior, instructional strategy, and time on 
task. In addi-fion to the text, the data are illustrated in nine 
charts* Significant positive relationships were found between 
achievement gain and the lecture/discussion method, the amount of 
time students spent on tasks related to the learning objective, and 
students' total engaged time. Significant negative relationships were 
found between academic gain and directed study strategy, the amount 
of' time students spent on tasks not related to the learning 
objective, and students' total unengaged time, including waiting for 
help. A significant positive relati^ship was found between the 
lecture/discussion strategy and the anwmnt of time students spent on 
task. Achievement gains for individual classrooms were significantly 
related to minutes of time on task per classroom. Implications of [ 
these findings for teachers and administrators are discussed. / 
(MLF) ^ 
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TIME/LEARNING RELATIONSHIPS IN SECONDARY SCHOOLS: A RES^CH REPORT 

^ by 
Edward H. Seifert 



John J. Beck, Jr. 



ABSTRACT 



Sixty students in ten classrooms among five high schools were 
T?!loo''^^^u°^'^^''^^ over a ten-week period during the fall semester ' 
.ot 198^. The research question investigated was whether or not evidence 
of certain task behaviors among students was related to student achieve- 
ment. Based on pre- and post-tests to measure achievement gain on 

'?n n^nc\°^^^''^I^"/"^ ^^^"9^ attitude, significant relationships 
IP < 0 05) were found among these variables and various time-on-task 
related variables. Significant positive relationships were found between 
achievement gain and tine spent in the ^lecture/discussion teaching 
strategy; between achievement gain and time spent in covert task behaviors- 
between achievement gain and time spent in all on-task behaviors; between ' 
achievement gain and -attitude change; and between the amount of time spent 
in.^the Jecture/discussion teaching strategy and the tjme spent on-task. 
bigmfiiant negative relationships were found between achievement gain- and 
th^ amount of time spent ia seatwork; between achievertient gain and the 
amount of time spent working off the objective; between achievement aain 
and the ampmt of time spent waiting foy help; between achievement garn and 
time spent in all off-task behaviors; end between achievement gain and the 
amount. of unengaged t^ime. ^ 



/"TIME LEARNING RELATIONSHIPS IN SECONDARY SCHOOLS: 

A RESEARCH REPORT" 

s 

Improvement of schooling and the search for ways to ii|prove school 
effectiveness continue to be popular endeavors among educators as they 
strive to meet the modern demands of educating America's youth. These 
endeavors have apparently yielded less sticcess at the-secondary school 
level than at the elementary leyel. In a recent Phi Delta Kappin- , 
Eleanor Farrar, Vice-President of the Huron I/istitute said that, in 
general, school. reformers have by-passed the ^re complicated secondary 
schools. She continued by saying "consequently, there hasn't'been much 
change in high schools, and there hasn't been fnuch improvement." 
(Newsnotes, Phi Delta Kappan , 1983) 

Recent attention to efforts to improve school effectiveness, brought 
to the forefront in large m^sure by the new accountability movement, has 
invariably led to a consideration of time as an influencing variable. 
Researchers may disagree on 'the best ways to evaluate the influence of 
this variable, bat little disagreement exists, concerning the notion that • 
time is a crucial variable. (Salmon, 1982) 

Concerns about the purported importance of time, coapled with the 
relative lack of research in a secondary school setting, led tQ the 
following' research questions: 

1. Do relationships exist^ between student achievement gains and - ' 
selected time-related vari-ables at the secondary level? 

2. Do relationships exist between student attitude changes' and 
selected time-related variables* at the secondary level? 



Review of Related Research ' . ^ • ' 

Effective schools tend to characteristically demonstrate allegience' - 
to several factors which make a difference in effective instruction". 
Edmonds (1982),. >n an/Overview of effective schooling researph, listed 
five characteristics of effective schoo'ls: - 

» 

1. Strong leadership and attention- to the quality of instruction 
by the bujlding principal. 

2. A pervasive, and broadly understood instructional focus. 

3. An orderly and safe climate conducive to teaching and learn^g. 

fg, 4. Teacher 'expectations that all students can achieve minimum mastery. 

5. Use of pupil achievement measures as a basis for program evaluation. 

High staff expectations for students influence how time, is useSSn the 
classroom.- The degree of irvfluence is affected by school policies enforce- . 
,ment practices, and by classroom practices and behaviors which consistently 
communicate to ^.tudents that successes expected and reachable (Murphy, et al . 
1982). Murphy reported that the cl^assroora practices which make a difference • 
in academic. expectations are: > 
^ 1. Establishing an^cademical ly demanding climate. ^ 

2. Conducting an orderly, well-mana.ged classroom. 
• 3. Ertsuring student academic success. 

4. Implementing instructional practices that promote student achievement. 

5. Providing opportuni tie's for' student responsibility and leadership. 
The common variable in these effective practices is 'time. 'Each of the 

five critical practices is time dependent. This set of expected practices 
must be expanded to include a systematically planned consideration of time • 
by the teacher.' Berliner includes three time-related behaviors among the 
six behaviors to look for when observing classrooms (Brandt, 1982):' * 
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1. Time.allocatiorr 

2. -Engagement rates 

3. Time management ^ , 

4. Match of irfl!(||^u'otional materials to the goals of the school. 

* 5. Classroom management and dtscipline ^ ^ * 

6. Politeness and kin'dness 

» 

Clauset (1982) reports that aljocate'd time is in large measure a 
function of school policies and may be outside the sphere of influence for 
mar.y teachers. -With respect to engaged time, however, Clauset shows that 
this variable does influence the Teyel of achievement among students. 

^ , Perhaps tlie -landmark research on the issue of time and 1 earning "was- ' 
the Beginning Teacher Evaluation Study (BTES). .This major enterprise, 

^funded by the National -Institute of Education through the California 
Commission for Teacher pregDaraiion and licensing, sets benchmarks for i 

^identifying the conditions and skills a teacher needs to teach'. effectively. 

Conducted' among elementary school subjects, the BTES researchers (Fisher, 

et al . , 1980) developed a measure of student classroom Teaming called 

Academic Learning Time (ALT), defined as the amount of |;ime a student spends 

e/igaged in an academic task that can be performed with higti success by 

the student. ALT is derived from engaged time which is bhat part of 

allocated time during which' the student is paying attention. Allocated 

time is the time available during school hours fof a student to work 

on inst-ructionat objectives. Using these three time measures as 

references, the researchers delineate'd fourteen major findings: 

• ^ I. The amount of time that teachers allocate to instruction in 

a particular' content area is positively associated with student 
learning in that conte/it area. 



2. The proportion of allocated time that students are engaged is 
positively associated with learnirfg. 

3. The proportion* of tirpe that reading and mathematics^ tasks are 
performed with high success is positively .associated with . 

^ student learning. 

•V - ^ ' '< 

4. The proportion of time that reading or mathematics Usks are - 
performed with low success is negatively associated with 

^ student learning* . * ' , 

,5. Increases in ALT^are not associated with more negative attitudes 
toward mathematics, reading, or school* ^ 

6. The. teacher's accuracy in diagnosing student skill levels is 
related to student achievement .and ALT* 

7. The teacher's prescription of 'appropriate tasks is related to 
student achievement and ^tuclent^ success rate. ^ 

8. More substantive in,teraction between the student and iti instructor 
is associated with higher levels of student engagements^. 

9. Academic feedback is positively associated with student learning., 

i ^ — 

10. Structuring the les^son, and giving directions on task procedures 

were positively associated with high student success. 

> « 

11. Explanation specifically in response to student need is negatively 
associated with high student success. 

12. More frequent reprimands f^r in appropriate behavior are 
•negatively associated with student learning* 

13. The teacher's value system is related tilfb A^T and to student 
achievement. Teacher emphasis on ac^emic goals is pos'itively 
associated with student learning. J 

14. A learning environment xzharacterized by student responsibility 
. / for academic work and by cooperation on academic tasks is 

associated with higher achievement.* 

Method and Organization of^the Study 

Five high schools in central Texas were selected as research sites. 
The selections were made based on accessibility and size. In order to 
i-nvestigate the relationship of size of school to student achievement, 
an attempt*was made 'to intlude as many different school sizes as was 
possible. , . 



WithHn,each high schoffl , two\sections of first-year algebra students 
were identified after. consul tatioti wVth the building principal, the class- 
room teachers, and the department chairpersons in each school. First-*" 
year algebra was the di s,cj pi ine 'selected for the research}/ under the 
assumption -that objectives for this discipline were more libly to show 
greater similarities among schools than objectives from other disciplines. 

After the -schools and the classrooms were identified, each was ' 
labeled in the following manner for bookkeeping purposes and to ^ctvoid, — 
the possibil it>of unfair comparisons being drawn according to school 
names: 



School 


Period 


T Students 


Teacher 


A 


2 


17 . 


Al 


A 


3 ^ . 


24 


' . A2 


B 


2 


25 


Bl 


•B . 


3 


18 


Bl' 


C 


2 


21 


CI 

0 


C 


3 


12 . 


C2 • 


■ 0 


5 


30 


bl 












6 


33 


^ • Dl ' 


. E ' . 


. 5 


25 


El 


E 


6 


19 


E2 



♦A pre-test on first-year algebra objectives (See Appendix A) anci a 

pre-test on attitude toward mathematics (See Appendix B) were administered 

to every student each of the ten sections. These pre-tests were 

administered during'the same week in early October pf 1982. Scores from 

♦ 

these pre-tests were used to identify the resear-ch subjects as well as 
to provide baseline data for'research analysis. ' ' 



^ Six students,, three male and three female, were .identified in'^^h, 
_ / (Tlassroom as research subjects. The identification was based on the- ' 
/ nearness of the'pre-test scores to the classroom mean for each test. 
That is, the six student?- whose scores were nearest to the classroom 
mean on both content and attitude were the subjects -selected for further' 
research. Only the researchers 'knew the identity of the six subjects ? , 
during the research. Neither the s1;udents nor the teachers were given \ 
this information. ' ^ ^, - ' . 

* An observatiifi schedule was determined so'th^t each subject in 
each classroom vyoul^d be observed during ten complete cl ass .p^eriods 
over a course often weeks. The schedule was given to the classroom 
teachers. The teachers alway? knew when the researchers would be 
^ present in ,the classroom, but the teachers were never aware of w.lrlch 
students were being observed, 

. The Student" Observation Form, (See Af5pendix C) was developecj^ after 
reviewing the instrumentation used in the Beginning Teacher Evaluation 
Study. The Student Observation Form (SOF) was designed to take advantage 
of the ujiigue qualities o< the secondary classroom. After the design 
was completed, the researchers^tested it in classroom simulations to. 
. insure consistency among observers and to reach a. subjective measure of 
internal validity of the instrument. ', • 

The observations were designed on a timed, rotating cycle format in 
^such a .manner that each subject was observed at ten equally spaced time 
intervals dur.ing each class period.^ Each observation- of a particular 
subject required observing for five variables. After observing the 
subject' for approxiiiiately sixty Seconds, entries were made on the SOF 
on^.the following va^iables: - 
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SETTING : The genefral teaching strategy common to high school 
'mathematics classrooms. * .^ j 

. ■ ■ 

^ L:Lecture/Discussion ' 
S: Small Group 

] -C^Oirected Study (Self-Paced) , , " . 

'OBjECTIVE : Student bejiaviors .general ly related to the daily learning 
objectives. 

\^:Ot\-the' objective ^ ^ 

NrNot on the objective'- - - 

LEARNER MOVES : Specific observecf behaviors^of the student during ' 
the instructional sequence. 

E .'Engage^, written response' 
S: Engaged, spoken response 

C:Engaged, covert activity (Tistening, thinking) 

DrEngaged,,, receiving directions ' ' . 

I :Not. engaged, interim activity fsharpening' pencils, turning 1n 
and passing out papers, getting books, etc., that are a part of 
math' activity. ^ 

\J{l:Not engaged^ waiting for halp - / 

0:Not engaged, off-task (periods where the stu;lent is inapprop»:iately 
disengaged from a math task. Socializing, daydreaming, misbehaving, 
* etc. ) . ' ■ - . - 

• > 

GENERAL : ' 

•W:Waiting for'lesson to start (or waiting after work is finished and 
no other activity is initiated). 

T:Transition (periods of change from one activity to another). 

\ ^ ' 

M:Management (co|nduct\of class business Unrelated to instructional 
activity, e.g.^ rol l\-taking , bookkeeping, etc.) 

B:Break (recreational or free time). 

N:Non-academic" Instruction (flag pledges-, etc.). 
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» *0: other academic Instructions 



'A'mbsent 



INTERRUPTIONS : ^'Observable'break?. ir the in^strucbional sequence, 

I :Interruptions from outside the classroom (Pubiic addrefss 
announcements, people at the door, students leaving for trips, 
etc.)? < - • . " ' . 

At the conclusion of the ten weeks of observations, a total of 100 

# ♦» 

cycles of data with five recordings per cycle hrad been recorded for 
each subject. This provided a total of 30,000 , classroom behavior observa- 
tions for the sample total of 60 subjects. « 

Post-tests were administered during the third week in December of 
1983 to every student in each of the ten classraoms. Even though analysis 
was done"onN)nly the six subjects per classroom,, the tests were' administered 
to all students to insure anonymity of subjects." 

The data were analyzed uslhg the Statistical Package for the Social 
Sciences (SPSS). Tbe subprograms Frequencies and Scatterg'rams were rOn to 
determine trends: Pearson product-moment congelations were run.tq detemine 
relationships; and, 2-tailed t-tests were camput^ as 'mea swipes of significaafe 
of relationships. * - ^ ^ 4 , 

Results of Data Analysis ' ' , 

Achievement gain\ as fneasured by the 'difference between post-test scores 
and pre-test scores on the Assessment of ►Alge^aic Competenci'es test, ^ 
was treated as the independent variable. The dependent varibables selected 
for comparative analyses were those observed in the classroom. Scattergrams , 
Pearson R's, and' 2-tailed t-tests of significance were 'computed for the 
various relati'onships . For the purposes of this, research, a probability ^ 
of 0.05 was chosen as the leveVof significance. ^ ■ • ' 
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When achfevement ga'in was (Compared to^the classroom strategy, the 
results indicated a significant positive relationship between gain^nd 
' the lec-ture/discussion method .and a significant negative relationship 
^,^etween gain and the directed study strategy. ' 



* / , . . I 

PLACE CHART I ABOUT HERE 



' As might .appear intuitively obvious, achievement -g^in yielded a 
significant positive 'relationship with the amount of time students spejit 
on -tasks related to the learning objective and a significant negative 
relationship with amsunt of time' .students spent on tasks not related to 
the learning_objective . 



PLACE CHART II ABOUT .HERE 



When ^hievement- gain was compared to engaged time and unengaged 
time, .significant positive relationships were found with total engaged 
time and the- subset of- the total time callexi engaged covert behavior. 
Significant negative relUionships were found between achievement gain 
and total unengaged time, between gain and the subset of total unengaged 
■.^-^'"'^ "'^il^ "waiting for'help," -and between gain the subset of total 
uningagl^ time called "off- task." , ' - 



PLACE ^CHART III and IV*AB0UT HERE 



The remainder of the subsets of total engaged time and total 
unengaged time failed to yield significant results. As indicated on 
Ch^rjts III and-IV, these were achievement gain with "receiving directions 
"engaged written," "engaged spoken," and "unengaged, interim activity." 



Even t;houjh^ -^tJrfi^^ of achievement gain ar^ attitude change 
yieJUted'^positive corr&lation', the strengt;h of the relationship diS ' 
not meet the desired level of significance, • , * 

' „3 

PLACE CHART V ABOUT HERE 



Because it was of special interest to the researchers, 'further 
investigations were made of the relationships betv/een the selected 
instructional strategy and on/off task' behaviors. 

1 

PLACE CHARTS VI AND VII ABOUT HERE . 

2^ ^ , 

Note that when the percentage of time, spent on-tasfc was* compared to 
the percentage of time spent in a particular instructional strategy, a 
significant positive rt^tiOnship was found' between time spent on-task 
and the |ecture/discussion strategy. While the other two observed 
strategies revealed a negative correlation, the strength of the relation- 
ship did i^ot meet the set standard ofvO.05.' 
Clas5j^oom Analyses 

In order to have a baseline reference for practitioner implication, 
the data were analyzed from the point of view of a typical classroom, 
that is , one of 55-minutes length. Achievement gain data and time-on- 
task data were then normalized to the 55^minute class length. 



PLACE CHART VIII ABO'UT HERE 



The average number ^minutes on task for the total sample was 28, 
which represented 54.2 per cent of the total class time. Individual 
classrooms reflected a range from seventeen minutes of on-task time at 
the low ^nd to 34 minutes at the high end. 

■ 10 14 



When achievement gains for individual classrooms were compared to 
minutes of on-task time per classroom, a strong relationship was found 
to exist. (P > 0.95) In general/, then, a significant positive i^lationship 

y 

was found to exist between minutes of time spent on task during a class 
period. and achievement gain. 




The rotating time sequence method of data coTlection provided the 
means for a detajl.ed analysis of the u%e of time during a typical' 55-' 
minute class period. Summary data for the entire sample Ts well as 
summary data for each classroom were analyzed.' 



PLACE CHART IX ABOUT HERE \ 

\ 



Notice that tbe mean data for the total sample reflected a relatively 
low on-task rate at the beginning of the period, a maximum rate during the. 
third cycle (18-24 minutes after JLhe class period began), and a second 
relatively Tow on-task rate at the end of the typical period. 
^ Subjective comparisons of the classrooms at the extremes of the^ 
achievement gain sp^trum revealed that the low gain classroom followed 
a pattern similar"; to ^the overall mean but at a much lower magnitude. 
The' high gain classroom, while beginning the period with a pattern 
virtually the same^ as the overall mean, began to differ after the fourth 
cycle. While dther classrooms showed a continuing decline, or lack of 
incline in on-tfeisk rate, J^he high gain pattern reflected a continuing 
inclini to the degree that on-task at the end of the period was higher - 
al; any other point in the period. 



IMPLICATIONS . -i - ■ 

The v^lue-of this research lies in its implications for use by 
-practicing administrators and teachers. 

Implications for the teachers. \ 

A. Teachers should not allow students to begin the class with a ' 
period of off task time. The teacher should start the class ' 
on time using a format that will cause students to be actively 
invo-lvqd in learning from class initial isat^'on. This means the 
teachers should plan acti\Aities for stude'rtts while taking care 
of the class administrative duties (i.e. taking aitend^'nde, 
lunch counts^ "^tc. ). ^ 

B. Teachers need to plan their instructional strategies to fill- 
the entire class period. Student engaged time fluctuates 

, ^ during any class period. The most significant downturn in 

student 6ngaged time is during the first and last 10-15 minutes 
of the class period. In order to help diminish significarft 
changes in student engaged time, teachers need to change their 
instructional activities. These activity changes cause students 
to be more interested, thus more real learning occurs. 

C. Teachers must have control of the classroom for significant 
achievement to occur. Discipline problems in classrooms are 
interruptions that have a great affect on student achievement. 
Each time the teacher stops the engaged learning process to 

. discipline a student the entire class-is placed in an off task 
mode. Severa,! minutes will be consumed from the time of 
discipline until engaged learning is once again at peak levels 
of efficiency. Each incident of discipline reduces the 28 
minutes of engaged learning time from 2 to 4 minutes, this does 
not take into consideration serious confrontations. 

Impl ications'for the principal's 

A. Principals need to reduce classroom interruptions such%s: 

1. Use of intercom systems for extraneous messa'ges to teachers 
and students creates a loss of learning time to magnitude 
of 5. This means for each minute of interruption it takes 
5 minutes for the students to return to on task activities. 

o 

•2. Limit the nurjiber of -personal interruptions by o'ffice aides, 
secretaries, and students. This requires principals to ^ 
make sure that unnecessary classroom contacts are not made. 

B. A great deal- of learning time is lost in assemblies of all types, 
including such activities as pep assemblies, various entertain- 

. ment type programs," and programs promoting -special interests. 
For example, a thirty-minute pep rally for each of ten football 
games results in the effective 'loss of five hours of instruction. 
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C, Encourage and vigorously pursue students with less than desirable 
attendance. The obvious: students can't learn if they are absent 
from class. If student learning time is reduced by classroom ' 
. interruptions, assemblies, and absences it is little wonder that 
'the results of basic skill testing and achievements scores have 
declined. The average student learning time is reduced from 17S 
days to approximately 135 days because of the aforementioned 
items. This amounts to a 33 per cent loss in allo<2§ted time. 

Imp\ications for supervision 

A, Teachers who use a block of time forJwmework or seatwork assign- 
ments during a class period are, in most cases, ^dding to the 
learners off task time. Teachers who feel they need to give - 
students the opportunity to complete homework assignments need 
techniques that will cause students to stay on task, 

B, Teachers who planned several insVructional strategies appeared to 
produce higher levels of engaged time among students than^did 
tho^, who Mmited strategies to lecfure alone. One way to increase 

• engaged time is to alternate lecture with ap'pro'priate practice, 
supported by the coaching technique. This methodology appears to 
yield' the highest engaged learning time and greatest ^srt:udent 
achievement, 

C, The teacher' should establish academic achievement as an important 
goal in the classroom. Those that do this appear to have higher 
rates of engaged learning time. The no nonsense, down-to-business 
tone in the classroom indicates that academic achievement is 
expected by the teacher. In addition, these students understand . 
that they are accountable for learning the material. 



) 
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CHART. I ' 

ACHIEVEMENT WITH .CLASSrTiOM TEACHING STRATEGY 
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CHART III 
• ACHIEVEMENT WITH ENGAGED TIME 
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CHART IV 

ACHIEVEMENT WITH, UNENGAGED TIME. 
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CHART VII 
OFF-TASK TIME WITH SETTING 
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0.401" 




:5ettin^ = Lecture/Discussion 

:Dashe^ Line 

Pearsoii Rp= -0.10 
■ I ■ R'^= 0.01 
Sighific^nce =0.452' ' 



Setting = S^atwork 

Dash/ Dot Ljne 
Pearsoh R„= +0.157 
■'. R =r 0.025 
Significance = ■ 0.238 
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CHART IX 
ON-TASK TIME (PERCENTAGE) 
. BY 

RECORDING CYCLE (5^ MIN.) 



J 




Classroom with highest achievement 
gain ^ 



Total Sample 



CO 



Classroom with lowest achievement gain 




JPPEN'DIXA 



ASSESSMENT OF ALGEBBAIC COMPETENCIES 



Directions: 

Read-each question carefully and decide which one of the answers is best. 
Notice the letter opposite your choice. Then, on a»sepfrate answer sheet, 
record the letter opposite the number of the problem. 

Oo not write in th,e" test bookletl 



For Exaraplfe-:. 
Test booklejt 
13. 4y + 9 = 1 
(A) 5 

(8) a 

(C) - 7 

(D) . 2 

(E) 2 



Answer sheet 



A 6 c O E 
13 CdO D«M»C:7 



Do not begin until you are told to do so. 
You may use scratch paper if necessary. 
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FIRST ^EAR ALGEBRA^ TEST 



1. If 2x + 1 = 7. then x = {1) 
A 
B 



C 
D 
E 



1 
3 

3 

4 

n 



2, The Statement , "A certain number f 
increased by twice another number 
n ir equal to 30," can be wrftten 

A f + 2n = 30 

B f + 2f = 30 

C 2f + n . 30 

D 2f + 2n =r 30 

E 2nf = 30 



7.. If n Is an- even number, what is the next larger 
even number? 

A n - 2 
B n - 1 ' 
C n + 1 
D n + 2 
E 2n 

8. What is the coefficient of y in the expression 
2y5 + 6y4 _ 4y2 . Sy + U 



A 
B- 
C 
D 
E 



-5 
-1 

1 
2 
5 



9. If A » LW and if A = 12 and L = 3, then W = (?) 

A I . 



3, (-5) - (-9) = (?) 


B 3 


A -14 




B -4" 


. C "4 


"C 4 




D 14 


D 12 


E 45 . 





If X = y = z » 1 , then x 
A 



X + 2 



(?) 



B 
C 



-2 
-1 

0 ^ 

D ^ 
E 1 

5. -2x + 5x - 9x ■= (?) 



A 
B 
C 
D 
E 



.16x 
.14x 
•llx 
• 6x 
. 2x 



10. 



E 36 

= (?) 

x3 



A 
B 
C 
0 
E 



,3.5 



x21, 
3.5 



( 



•C (x + a)3 

6. The graph below shows that each change D- (x + aj2 

in X of 1 unit corresponds to a change E x2 + ^ 
in y of — ^ 



11. Which of the following is equivalent to 
x(x + a) - a(x - a)? 

A' Cx + xi) (x - a)2 
--B (x + a)2 (x 



a) 



ERIC 



^ 1 unit 
B units 
C 2 units 
. ,n 3 units 
^^"'e 5 units 




12. Which of the following is ?in instance of the 
distributive principle? 

A (x - y)(x + y) = (x- y)x + (x - y)y 
B'7+x+5 = 12+x 
C8+x=x+8. 
P . (x + y)(x-y) = (x - y) (x + y) - 
E .. X ■+ 0 = X 



13, Expand as jndicated: -" . 
XHb - 5k) 2 = 

• ft 4b2 - 51(2 

B 16b^ - 40b k + 25k2 

C 8b2 - 10k2 

0 16b2 - 20bk + 25k2 

E 4b2 + 5k2 



15. 



X + y = 4 
X - y = 2, 



14, If ■ _ then x 



= (?) 



A 0 

B 1 

C 2 

D 3 

E 6 




The figure above shows the graphs of two 
linear equations. What is the solution 
of these equations? 



A (-2,4) 

B i-1.2) 

C (-2,1) 

0 (1,4)' 

E (IJ) 



16. If 9x - 63 = 18, X = (?) 
• A -9- - 

. B -5 . 

C 0 • • 

^ . ~E'^ - 
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17/ What -is the" square, root of leb^? 

'A 2bf • ' ■ 

8 4b2 

C 4bJ • • . 
.D 8b2 

E 8b4 ^ 



18. 2x2 ^3j^ + 4j^yj 
A 6x2 + 8x2y 
B 3x3 + 4x3y'" 

' C 6x3 + 4x3y 
D 6x3 +,8x3y. 

^ E 6X3 + ^;^3y 



19. Solve R » for d. 



(?) 



A 


d 








T 


B 


d 


, KR " 








C 


d 








IT" 


D 


d 


= K 








E 


d 





20, Two of a student's test marks are 68 and 
-' 84. A third mark is at least 40. What 

is his lowest possible average for the 

three tests? 

• ' A . 40 

S 58 , 



C 
Q 
E 



62 
64 
76 



2lt When factored, 4a2 + 12ab2 = (?) 
A 4a (a + 3b2) 

4a (a + 12b2) 
4abi(a + 3b) . 
4ab (a + 12b) 
4a2_(l + 3b2) 



B 
C 

E 



22. A boy who has q quarters and d dimes buys 
p pencils at 5 cents each. How many cents 
does he ha'i/e left? 

A- q__+ d - p 

B q + d - Sj) ■ 

C JSq + 2(d - p) s, 

D ^5q + lOd - p 

E 25q + lOd - 5p 



The statement x - 6. , 6 is 
equivalent to 
A X > -36 



} . 



B 
C 



X ^ 0 



12 



D X ^ 36 
E x>12 



An' autonxDbile is moving at r 
miles per hour, and an airplane 
is moving three times as fast. 
How many.hojirs will the plane - 
require for a SOO-mile flight? 



A 


1500 




r 


B 


500 




IF" 




3r 


c • 




Q 


500 - 3r 


E 


1500r 


y 





If 4x + 5y = 13.-and 

2x -t- 3y = 7, then X = (?) 



A 

B 



•2 
-1 



C i 
2 



D 
E 



2 
4 



The express ion'V20a'^ equals 



A 
S 

C 

I 

D 



2aV1or 
2a\r5a~' 
lOa^VTa" 



E 4aV 5a2 



27^ Divide (Factor* etc.) 

x^ + 3x - 28 4 5x - 20 
Xf5 3x + 15 



A 3x ^■ 21 



B 5(x,^- 7) 

3 

r 5x ^• 35 
E 3(y 7) 



28. Which of the following is the 
graph of 2x + 3y = 6? 



I 2 34 S 




equals 


E s 

4 

31 
Z 
1 






' > -2- 
•3, 


. 3 4 5 ^ 
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BEST copy MimBLE 



\ 

29. If X ts a real nunber, what 
are all the value? of =x for 
which X* + 16 Is a positive 
nuirber? 

A All X greater than -2 
B Al 1 X greater than zero 
C -All X greater than 2 
D All X betweoi -2 and 2 
E All value^f X 



30. Solve for x: 2(x 3) " 15 





31, Simplify radicals and combine: 



\ 



"kV^ + 2V^ - * 



18V^ 

7 v^r 

c 4 VT" 

D 5VT 
E 8VT" 



49a2 - 91)2 



A . 
B ' 
C 

E 



(7a + 3b) (7a - 3b) 
f7a - 3b)2 . ; 

9(7a2 - b^) 
4p<a2 -J)2j 

cannot be factored 



33. 



If 3x2 ^ ^sf^-^ ^ ^ ^ 

what is b? 



34. 



B 
C 
0 

.E 



Which of the following expressions 
is equal to (1 + x)(l + y)? 



-4 ' 

-1 
1 
4 

It -cannot be detemrined fr^m 
the information given. 



35. 



32. Factor the following expression: 



A- X + y 

^ -1 + X + y ' 

^ 1 + xy 

0^ X + y + xy 

E 1 + X y + xy 

(-2)2 (-3)2 = (?) 
A -72 • 
B. -54 
C 36 

If 

D 54 

E 72 /■ ' " 

If f - 1 'f +2, then x-;(?) 
A -15 . 



B 

C 

D 
E 



2 
3 



3 
2 

15 
2 



^•"37. Factor 3x^ -4x H 4 - • ./ ■ 41. sA^. lOb^^^^^ 



3a' 

44 



A (3x - 2)(x +2) 

.B (3x+-2)(x-2) ' A 3b_ 

C (3x+ l)(x - 4) ' 8 33^ 

■ 0- (3x - 4)(x + 1) . ^ 

E (3x 4)(x - 1) ' ' C- 25b? 



4 

38. What is the result when ° ' 

X? - x^ - 17x + 20 is divided 
by x2 + 3x - 5? • E 3 

A X 4 



B X - 2 - - 42. By factoring, find the roots 

of the equation: 



' C X - 1 
D X + 1 
E X + 4 



2x^ - 9x + 4 = D 



A Solution set is \\ ,2j 

39. 'I^ a = 3 and'b =2, then .B solution set is ^a], 

(a -b)2. =■.(?) ..^ C Solution set is (l,4} 

. A - I| . D Solution' set is j^^a] 

E Solution set is /2,4} 



B 4 



c 



18 * '• 43., ^Solve the equation 



0 •24 

E ' 216 



x^ + lOx - 24 = 0 .for x. 



x,= 12 or x = -2 , 



40. What value of x, when substituted B x = 12 or x = 2 

• , wi,ll make this fraction c' x 6 or x = -4 

- ' * meaningless"? - • o c a 

» D x = 6orx = 4 

A -2 ' ' • ■ *■ 

^ ■ ■ • , ^ . E x = -12 or X = 2 

Bo.- ■ • 

♦ 

C 2 

0 Any number between -2 and 0 - . ^ 

*ErJc Any number between 0 and 2, 4[.. 



44. On which of the following nimber 48, Solve the formula E » ^o'* 

lines does the heavy line represent' 
- all numbers x such that 

-3< xi 3? 



a + r 



B 
C 

E 



if 




— I— 


— 1 H— 


1 
1 

-4— 


9 
C 




A 
— 




-3 


-2 


-1 0 

c 


I 


2 

— » 


3 

— t— 


4 

. » 


-4 


-3 


-2 


-1 0 


I 

' * 


2 


3 


4 


-4 


-3 


-2 


-1 6 


I 


2 

1 


3 

— 1— 


4 


-4 


-3 


-2 


-1 0 


I 


2 


3 


4 



^ 1 



45. If .y = X an^l ^ is greater than 0,' 

which of. the foil cwing statements 
is true? 

- ♦ 

A As X increases, y increases 
B As X increases., y decreases 
*■ C As X decreases, y decreases 

0 When x is greater than 1» y is 

greater than 1. 
E When x is less than 1 , y is 

less than i 



46. What number must be added to 
x2 - 6x + 4 in ordter to make 'it 
perfect square? . 



A 

C 

D 



-4 
0 
2 
5 

32 
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47. For what values of x is 

^ - ^ /« n\ X 
g--2'vx-o;--2 a true 

^ s tatemeht? 

A 0 only * 
8 3 only 
, C 0 and 3 onl^ 
0 All values 
E ■ • No value 



A 
B 

C 
D 



r = a£ 
r - aE / 

r = a£-a-+ E 

r = a£ - a - E 

r »• at - — L, 
a - E 



49. If X is -greater than 3, which of the 
following is the smallest? 

A ^ 
" x 

B 
C 
D 

t 

E 



50. Add as indicated. ' Simplify answers: 

9(x-7) ■ 5(x+2) , 
4 3" 



X + 


1 


3 




X - 


1 


X 




I 




X + 


1 



A - 14x - 53 
a 14x - 53 

— w~- 

G 47x - 149 
0 ■ 47x - 149 

E . 49x - 53 
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MATH ATTITUDE SCALE 














Directions: Please write vour name in rhe upper r-fahr h^nH --rn-r Ea-h the 
statements on this opinionnaire expresses a feeling which a particular person has 
toward mathematics. You are to express, on a five-polnf Qralf>^ rh^ ov^op^ .^f 
agreement between the feeling expressed in ^eaclT statement and your, own personal 
feeling. The five points are: Strongly Disagree(A), Disagree(B), Undecided(C) , 
Agree(D), Strongly Agree(E). You are to darken the bubble on the answer sheet 
which best indicates how closely you agree or disagree with the feeling expressed 
in each statement AS IT CONCERNS YOU. • , ^ 


1. I am always under a terrible strain in a math class. 




A 


B 


C 


D 




2. I do not like mathematics, and it scares me to have to take it. 




A 


B 


C 


D 


* 

E 


3. Mathematics is very interesting to me, and I enjoy math courses 




A 


c 

B 


c 


D 




4. % Mathematics is fascinating and fun. 




A 


R 

t> 


p 


u 




5. Mathematics makes me feel secure, and at*^the same rime it i<? 
stimulating. 




A 


B 


c 


D 


E 


6. My mind goes blank, and I am unable to rhink rl^^^irlv uVi^n unrV — 
ing math.- ' 




•A 


B 


c 


D 


E 


7. I feel a sense of insecurity when attempting mathematics. 




'a 


B 


c 


D 


E 


8. Mathematics makes me feel uncomfortable, rp<?rlp<?<?, T-rrirahlPj 
and impatient. 




A 


B 


c 


D 


E 


9. The feeling that I have tpward mathematics is a good feeling. 




A 
c\ 


D 


r 


1) 


V 


. 10. Mathematics makes me feel as though I*m lost in a jimglp nf 
numbers and can^t find my way out. 




A 


B 


c 


D 


E 


11. Mathematics is something which 1 enjov a great Hp^I . 




A 


B 


c 


D 


E 


12.^ When I \^<^av the word math, 'I have a feeling of dislike. 




A 


B 




0 




13. I approach math with a feeling of hesitation, resulting from 
a fear of not being able to do math. 




A 


B 


c 


D 


E 


14. I really like mathematics. 




A 


B 


c 


D 


E 


15. Mathematics is a course in school .which I havp atuavs pnjnypd 
studying. 




A 


B 


c 


6 


V 

E 


^16. , 3;t makes me nervous to even think about having to do a math 
problem. 




• A 


.B 


c 


D 


E . 


17. ' have never like math, and it is my most dreaded subject. 




A 


B 


c 


!) 


E , 


18. *I am happier in a math class than in any. other class. 

« 




a' 


B 


1 

c 


0 


K 


O 1\ (eel at ease in mathematics, and I' like it very much. 4!^. 

ERJC . . ^ 

t--- feel a definite -positive ^eactioji, rttathematics: it's enjoyable. 


A 
A 


B 
B 


c 
c 


D 
D 


,E 

',r; 



APPENDIX C 

§iy5iNI«QBSERyATION_F0RM 
School: Teacheri Date: 



Time: 



F T L"i 
T S I 



0 
B 

J 



L 
N 
R 



s s s s S 

D D D D D D 



Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y 



Y Y 
N N 

V Y 
N N N N N N 



N N N N 

Y Y Y Y 



K rl 
E 10 



R R R R R R 
S S 8 S S S 
C C C C C C 
V.D 0 D D D D 
I I 1 I I 
W U W U U 
0 0 0 0 0 



G 
E 
N 
E 
R 
A 
L 



0 
U 
T 



w w w u 

T T T 

M M H M 

B B 6 B 

N N N N 

0 0 0 0 

A A A A 



W U 

T T 

M M 

B B 

N H 

0 0 

A A 



L L L L L I 
S S S S S S 
D D 0 D D D 



Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y 
M N N N N N 

Y Y Y Y Y Y 
N N N N N N 

r'^r'r^r'r" R 

S S S S S S 

C C C C C C 

D D D D D D 

I I I I I i 

W W W W W W 

0 0 0 O 0 0 



W W U W U 
T T T T T 
H M M M M 



I I I I I I 



W 
T 
M 

B B B B 6 B 
N N N N N N 
0 0 0 0 0 0 
A A A A A A 



I I I I I I 



CiJSll^a 

L L L L L L 
S S S S S S 
D D D D D D 

y'y^y'y^y^y 

N N N N N N 

Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y Y Y 
N N N N N N 



R R 

S S 

C C 

D D 

I I 



R R 

S S 

C C 

D 6 

I I 



W W W W U U 

0 0 0 O 0 0 

T T T T T T 

M M M M M M 

B B B B B B 

N N N N N N 

0 0 0 0 

A A A A 



0 0 
A A 



I I I 1 I Z 



Cii£l#^4 

L L L L L L 
S S S S S S 
D D D D D D 



Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y Y 
N N N N N >J 

Y Y Y Y Y Y 
N N N N N N 



R R R 

%S S S 

C C C C 

D D D D 

1 I I I 

W W W W W W 

0 0 0 0 0 0 



U U U U U U 

T T T T T T 

M M M M M « 

B B B B B 

N N N N N N 

0 0 0 0 O 0 

A A A A A A 



I I I I 1 I 



i- L L L L L 
S S S S S S 
D D D D D D 



Y Y Y y"'y' 
N N N N N 

Y Y Y Y Y 

N N N N N 

Y Y .Y Y Y 
H UIH U U U 



R-R R R 
S S S S 
C C C C 
D D D D 
I I I I 
W U U W W 
0 0 0 0 0 



W W W W U W 
T T T T T T 
M M M M M M 
B.B B B B B 
N N N N N N 
0 0 0 0 0 0 
A A A A A A 



I I I I 1 I 



. Qiisle 6 ' 

L L L^L l1 
S S S S S S 
D D D D D 



Cycle 7 
L L L L L L 
S S S S S S 
D D D D D 0 



Y Y Y Y Y 
N N N N N 

Y Y Y Y Y 
N N N N N N 

Y Y*Y Y Y Y 
N N N N N N 



W W W W W 
S S S S S 
C 
D 
I 



C C 
D D 
1 I 
WWW 
0 0 0 



C C 
D D 
I I 
WWW 
0 0 0 



R R R R R R 

T T T T T T 

M M M M M M 

B B B B B B 

N N N N N N 

0 0 0 0 0 0 

A A A A A A 



I I I I I 



Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y Y Y 
N N N N N N 

Y Y Y V Y Y 
N ,N N N N N 



W W W U W 
S S S S S 
C 
D 
I 



C C 
D D 
I I 



C C 
D D 
I I 



W W W W W W 
0 0 0 0 0 0 



R R R 
T T T 



R R 
T T T 



M M M M M h 
B B B B B 6 



N N N N N 

0 0 0 0 0 

1 ] 



A A 



L L L b L I 
S S S S S ; 
D D D D DO 



Y Y Y V Y 
N N'n N N 

Y Y Y Y Y 

N N N N N N 

y Y Y Y Y Y 

N N N N N N 



W W W W W 

S S S S S 

C C C 

D D D 

I I I 



C C 
D D 
I I 



W W W W W W 
0 0 0 0 0 0 



R R 
T T 



R R R R 

T T T T 

M M M M M M 

B B B B B B 

N N N N N N 

0 0 0 0 

A A A A 



0 0 
A A 



I I I I I 



Sijcis 9 

L L L L 

S 3 S S S S 

D D D D D D 

'y"y""y*"y~y"y 

N N N N N N 

Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y Y Y 
N N N N N N 

w~w"w""w'w~w" 

S S S S S S 



, Ciicle i0 

L L L l'l'l" 
S S S $ s S 
D D D D D 

'y~y''y~y"'y'"y"*" 

N N N N N N * 

Y Y Y Y Y Y 
N N N N N N 

Y Y Y Y Y Y 
N N N N N N 



C C 
D D 
I I 



C C 
D D 
I I 



W W W W W W 
0 0 0 0 0 0 

r'r'r^r^r'r' 

T T T T T T 

M n M M M M 

B B B B B B 

N N N N N N 

0 0 0 0 0 0 

A A A A A A 



I 1 I I I I 



W W W W W 

S S S S S 

C C C C C 

D D D D 0 

I I 1 I I 

W W W W W W 

0 0 0 0 0 0 



c\i 



R R R R r'r 

T T T T r T 

M f1 M M M H 

B B B B B 6 

N H/iU N N N 

0^0 0 0 0 0 

A A A A A A 



I I I I I I" 



L: Lecture/Discussion 
St Sma 1 1 Group 

DiDir«cted S'tudy<Se 1 f-Paced) 

YiOn the obj^miv* 

N:Nerf^on the objective 



RiEngagedi Written ^ 
Si Engaged OraK Spoken) 
CiEngaged Covert.<Li8tening» Thinking) 
DjEngaged receiving direction* 
IiNot engaged* interim activity 
WjNot engaged* waiting for help 
OtNot engaged, off-ta«k 



WsWaiting for lesson to start )^ 
T:Transi tion 
M: Management 
fetBreak 

N:Non-acaderAic instrijction 
, OtOther academic instruction 
A:Absent 

Outside^ iQterryetifinsigyii 
I: Inter rijptions fr om^ouUi de classroom 



45 



5 
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